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04® (N-substttuted-2-hydroxy) benzamldes and N-substltuted-2-hydroxy-alpha-oxo-benzeneacetamldes 
Q and pharmaceutical compositions thereof having acthrfty as modulators of tfie arachldonic add . 
_ cascade. 
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® The present invention relates to N-substituted a-hydroxybenzamrde and N-substituted 2«hydr0xy*a-oxo- 
benezene acetamide having the formula 



XemCopy CMia 




wherein . 
y one or two is 

R. and Rs represent a hydrogen atom or a substituent 

b is zero to four 

and 

R» Is an aJkyI group having 6 to 20 carbon atoms, an eventually substituted aryl or aralkyi group or ai group 
CH= CHR4 or (CHj)„-CC)-R« in which R« represents an eventually substituted phenyl group. 
These compounds are usefull for the treatment of diseases in which products having lipoxygenase enzyme 
activity contribute to the pathological condition: Selected novel intem>ediales are also the present Invention. 



(N-SUBSTnrUTED-2-HYOROXY) BENZAMIDES AND N-SUBSTrrUTED-2'HYDRdXY-a-OXO-BEN- 
ZENEACETAMIOES AND PHARMACEUTICAL COMPOSITIONS THEREOF HAVING ACTIVITY AS MOOULA- 

' TORS OF THE ARACHIDONIC AaO CASCADE 



The present invention relates to novel compounds and pharmaceutical compositions for the treatment of 
diseases in which products of lipoxygenase enzyme activity or the action of leukotrienes contribute to ttie 
pathological condition. Selected novel Intemnediates are also the present invention. The novel 24iydrox- 
yt)en2amides and N-substituted-2-hydroxy-a-oxo-benzeneacetamides of the present invention are lipox- 

5 ygenase inhibitors providing activity useful for treating asthma, allergies, cardiovascular diseases, migraines, 
and immunoinfiammatory conditions. 

More- particularly, this invention concerns certain novel 2-hydroxyt)en2amides and novel 2-hydroxy-a- 
oxo-t)enzeneacetamtdes having the Formula I as defined below, pharmaceutical compositions having the 
novel 2-hydroxyt)enzamide$ and novel 2-hydroxy-oroxobenzeneacetamides therein, and methods of use 

to therefore in the treatment or amelioration of diseases in which products of lipoxygenase enzyme activity or 
the reaction of leukotrienes contribute to the piathologlcal condition. Upoxygenasei eru^mes are part of the 
arachktonic add cascade. 

Arachidonic acid serves as the biological precursor "for a family of physiologically active eicosanoids. 
These include products derived from the action of cyclooxygenase such as the class of prostaglandin-E and 

IS -F compounds, thromboxanes, and prostacyclin, and products derived from the action of lipoxygenase 
enzymes such as hydroxy-and hydroperoxyeicosatetraenoic acids and the leukotrienes. 

Lipoxygenase pathway products such as the leukotrienes 84. C4, 04. and E4. 5-hydrox- 
yetcosatetraenoic acid, 5-hydroperoxyeicosatetraenoic acid, and 12-hydroxyeicosatetraenoic acid are in- 
volved in the condition recognized as inflammation, and in allergic and immune responses. 

20 These lipoxygenase products have been shown to be highly potent stereospecific inducers of polymor- 
phonuclear leukocyte migration or chemotaxis. lysosomal enzyrne release, and degranulation. Additionally, 
these products induce the contraction of smooth muscle such as vascular and pulmonary tissue, and induce 
the generation of additional infiammogens such as thromboxane A2 and prostacyclin. Upoxygenase 
products also Interact with vasodiiator prostarK>ids and other mediators, leading to the enhancement or 

25 amplification of the inflammatory response. 

Leukoti-ienes and the hydroxy-aruJ hydroperoxyeicosatetraenoic acids play a major role in the patho- 
genesis of many disease conditions, these compounds have been found in synovial fluid of rheumatoid 
joints, in involved skin of psoriatic patients, in inflammed cotonic tissue, and at elevated levels in ischemic 
myocardial tissue. They are also mediators of allergic and asthmatic conditions. 

30 Compounds and pharmaqeutical compositions in accordance with the present invention inhibit lipox- 
ygenase or the biosynthesis or biochemical action of leukotrienes and, therefore, are useful in the treatment 
or amelioration of a numtser of diseases whose pathogenesis involves the production of the leukotrienes and 
other lipoxygenase-denved products. These lipoxygenase Inhibitors aid in the prevention of tissue damage 
and inflammation which result from infiltration of leukocytes, release of tissue-digesting lysosomal enzymes. 

3$ and changes in the permeabifity and cointractile state of smooth muscle tissue. 

Spedfic conditions In whteh suctt ltpoxygenase-inhit}iting compounds aiKj pharmaceutical compositions 
in accordance with tt^ present invention are useful include allergy; asthma; arthritis; skin disorders including 
psoria^s and acne; inflammation; inflammatory tx3wei diseases; pain; and cardiovasular disorders including . 
myocardial ischemia and infarction, angina, arrhythmias, stroke, and atherosderosts. 

40 'Derivatives of 3-, 4-, and 5-phenylsaficylamides* by H. Jules, et al. J. Am. Pharm. Assoc Sd. Ed. 45, 
277-81 (1956) as reviewed in CA50:t6715 describes selected phenylsaficylamides having a phenyl 
substituent on the phenyl moiety of the pheriyisaiicylamides and thus differing frwn the present Invention. 

Also falling witiiin the scope of the present invention are the pharmaceuticatly acceptable add and base 
addition salts of the compounds of the present triventioa. 

45 The present Invention are cornpoiirids of the Formula I and pharmaceutically acceptable salts thereof 
wherein: 

(1 ) y is one or two; 

(2) b Is zero. one. two. three, or Ibun 

(3) R, is selected from a groi^ consisting of alkyi of from one to four cartx)ns. inclusive, alkoxy of 
50 from one to four carbons, indusive. thtoalkoxy of from one to four carbons, inclusive, cart)alkoxy of from two 

to four carbons, indusive. alkanoyf of from one to four carbons, hydroxy* hatogen. nitro. amino, mono-and 
cfi-aOcylammo having each aOcyi the same or dfferem from one to four carbons, indwsivo. phenyl, hydrogen, , 
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carboaJkbxyarnido of from one to four carbons, inclusive, alkylsulfinyl of from one to four cart)ons. inclusive, 
alkylsulfonyl of from one to four carbons, inclusive, and where b is dne then R, may also be -{CHsCH* 
CH = CH) -taken together with adjacent ring carbons to form a benzo radical: 

(4) R, is hydrogen; hailogen; alkyi of from one to four carbons, inclusive: alkoxy of from one to four 
5 cartjons. inclusive; carbalkoxy of from two to four cartwns, inclusive; hydroxy, halogen, or -(CH=CH- 

CH=CH)-taken together with adjacent carbons to fom) a benzb radical; 

(5) R« is (a) alkyl of from six to twenty carbons, (b) -CH^CH-R- (c) •(CH,)nC0R4. (d) -(CH^jn R. 
wherein n is zero to four, inclusive, and R4 is phenyl, optionally substituted at the two through six positions 
by tower alKoxy carbonyt, carbalkoxy having alkoxy of from one to four carbons, inclusive, alkyl of from one 

TO to four cartoons, alkoxy or thioalkoxy of from one to four cartwns. inclusive, phenalkoxy of from one to four 
carbons in the alkoxy group, amino, monoalkyl or dialkyi amino having the alkyl of from one to four carbons, 
inclusive, alkanoylamfno of from two to six carbons, inclusive, carboxyl, benzo. halogen, hydroxy, alkylsiloxy 
of from one to four cartx)ns, inclusive, hydroxyalkyi of from one to four cartx)ns, inclusive, alkanoyi of from 
one to four cariDons. inclusive^ nitro. or alkanesulfortamido of from one to four cartjons, or (e) halogen; 

75 (6) X Is hydrogen or lower alkyl of from one to four carl)ons, inclusive. 

One group of preferred compounds of Formula I include compounds wherein R, is hydrogen, y is 1, R$ 
is H, and R« is alkyl of from 6 to 20 carbons, inclusive, or -(CHJnR* wherein n is two and R« Is phenyl 
opfionally substituted by carboxyl, carboalkoxy of from one to four carbons, inclusive, chloro. alkoxy of from 
one to four cartx)ns, Incluave. hydroxy, or phenyl; or the pharmaceutically acceptable acid or base addition 

20 salts thereof. 

Anotheir group of prefenred compounds of Formula I include compounds wherein R, is hydrogen, y is 2, 
Rs is hydrogen or the benzo radical; R* is alkyl of from 6 to 20 cartx)ns, inclusive, or -(CH,)n-R* wherein n is 
2 and Ri is phenyl optionally substituted by lower alkoxycarbonyl; carboxyl. carboalkoxy wherein the alkoxy 
is from one to four carbons, inclusive, alkoxy of from one to four carbons, inclusive, hydroxy, or 
25 pharmaceutically acceptable acid or base addition salts. 

Thus, the more preferred compounds of Fonmula I are: 
N-[4^2-<3.4<iimethoxyphenyI)ethylJ)fienyl>2-hydroxy-a-oxo4jenzen^^ 
N-[4-I2-{3.4-dihydroxyphenyl)ethyliDhenylh2-^ydroxy-cr^xo-^ 
N4H2K3,4-cJihydroxyphenyl)ethyl]phenyl]-2-hydroxyrt)enzamide. 
30 N^4-t2-{3.4-dihydroxyphenyl)ethyll5henyl3-2-hydroxy-4-methylbenzamide. 

N-{4-[2-{3.4-dihydrbxyphenyl)etfiyllphenyl]-3-(1 ,1 -dimethy lethyl)-2-hydroxy-a-oxobenzeneacetamide. 
^HH2H3•4H^ihydroxyphenyl)ethy llphiBnylh24iydroxy-4-methoxybenzamide. 
N^4-[2K3,4Kjihydroxyphenyl)ethyffchenyl>2-hydroxy-N.4-di^ 

The present invention is also a phannaceutlcal composition comprising an effective amount of a 
35 compound having the Formula I as defined above together with a pharmaceutically acceptable earner. An 
effective amount Is the amount useful for treating or amefiorafing a number of diseases or conditions 
comprising an inhibition of a lipoxygenase effect The diseases or conditions are roadily recognized for the 
pathogenesis affected by lipoxygenase effect, and are recited specifically at>ove. 

Thus, in accordance with the present invention, another aspect of the invention, is a metiiod of use of a 
40 compound of generd formula I for the manufacture of medicaments for the treatment or amefioration of 
diseases or conditfons as denoted above. 

The antiasthma and antiallergic acSvtty of the compounds of general formula I make them useful for the 
treatment of hypersensitivity reaction having thread symptoms. For example, ttw symptoms may include 
dermatitis, lacrimatlon. nasal discharge, coughing, sneeang. nausea, vomiting, diarrhea, difficulty in breath- 
45 ing. pain, mflammafion, and Iri severe cases, anaphylatic shock and circulatory collapse. The symptoms 
may be found In man as well as other aninials suffering from tn-oncfilal asthma, seasonal polfinosts (e.g.. 
hayfever). allergic rfiinitis. urticaria, allergic con^mctivitis. food allergies, and anaphylactoid reactions. 

Ukewise. the compounds of Formula . I are useful for the treatment of cardiovascular disorders, 
particularly ischemia and myocardial infarctions. The synriptoms of a suited haying a cardiovascular 
50 disorder may be determined by special diagnostic procedures directed to subjects having a history, general 
phydcal appearance and then detailed deviations from nomnal appearances suggesting a cardiovascular 
disorder. Such disorders am also found In man as well as other mammals. Symptoms of the disorders are 
described extenavely in TJje Merck Manual 14tfi ed, (1982). 

Fiirttier, tiie compounds of f=brmula I am useful for ttie treatment of migr^ne and inflammation. The 
« symptoms reqwring treatment for tiiese purposes aro also readily recogruzed, particulariy for migraine in 
man and/or inftarttmation in man as well as other manunals. 



Pharmaceutical compositions which are also the present invention are prepared from the compound of 
Formula I and salts thereof described as the present invention having inert pharmaceutical carriers. The 
compositions may be either sofid or Uquid. 

A physician or veterinarian of ordinary skill readily determines a subject who is exhibiting symptoms 
5 described herein. Regardless of the route of administration selected, the compounds of the present 
invention are formulated into pharmaceutically acceptable dosage forms by conventional methods known to 
the pharmaceutical art 

The compounds can .be administered in such oral unit dosage forms such as tablets, capsules, pills, 
powders, or granules. They also may be administered rectally or vaginally in such forms as suppositories or 
to bougies: tiiey may also be Introduced parenterally (e.g., subcutaneously, intravenously, or Intramuscularly), 
using forms known to the pharmaceutical art They are also introduced directiy to an affected area (e.g., in 
the form of eye drops or by inhalation). F'or the treatment of asthma or allergies such as erythema, and 
inflammatory skin disorders (psoriasis), the compounds of the present invention may also be administered 
topically in the form of ointments, creams, gels, or tiie like. 
15 An effective but nontoxic quantity of the compound is employed in treatment The ordinarily skilled 
physician or veterinarian will readily determine and prescribis the effective amount of ttie compound to 
prevent or arrest tiie progress of the condition for which treatment is indicated. In so proceeding, tiie 
physician or veterinarian coukJ employ relatively low dosages at first subsequentiy increasing the dose until 
a maximum response is obtained. 
20 Initial dosages of tiie compounds of the invention having Formula I are ordinarily in tiie area of 10 mg 
up to 2 g per day orally, preferably 10 mg to 500 mg per dose orally, given from one to four times daily or 
as needed. When other forms of administration are employed equivalent doses are administered^ 

The compounds of the invention are capable of forming both pharmaceutically acceptable acid addition 
and/or base salts. Base salts are formed mth metals or amines, such as ammonium, alkali, and alkafine 
25 earth metals or organic amines. Examples of metals used as cations are sodium, potassium, magnesium, 
calcium, and the like. Examples of suitable amines are N.N'dibenzylethylenediamirie. chloroprocaine. 
choline, diethanolamine. ettiylenediamine, N-metiiylflucamine. and procaine. 

Pharmaceutically accep^ible add addition salts are formed with organic and inorganic adds. 
Examples of suitable adds for salt formation are hydrochloric, sulfuric, phosphoric, acetic citric. 
00 malonic, salicylic, malic, gluconic, fumaric, sucdnic, ascorbic, maleic. methanesulfonic. arginina. and the 
like. The salts are prepared by contacting the free base fonm with a suffident amount of tiie desired add to 
produce either a mono or di, etc salt in the conventional manner. The free base forms may be regenerated 
by treating ttie salt form with a base. For example, dilute solutions of aqueous base may be utilized. Dilute 
aqueous sodium hydroxide, potassium cart)onate. ammonia, and sodium bicarbonate solutions are suitable 
35 for this purpose. The free base forms differ from ttieir respective salt forms somewhat in certain physical 
properties such as solubility in polar solvents, but tiie salts are ottierwise equivalent to their respective free 
base forms for purposes of the invention. 

The compounds of the invention can exist in unsolvated as well as solvated forms, including hydrated 
fohms. In general, the solvated forms, including hydrated forms and the like are equivalent to the unsolvated 
40 forms for purposes of the invention. 

Rnally. the methods of preparation and selected novel intermediates for preparation for compounds of 
Formula I as defined above are also the fxesent invention. 

Generally, a method of preparation of the compounds of Fbrmt^a I as defined above can be 
accorhpnshed as sfiown in Scheme I wherein R„ b. Y, X and Rs. and FU are as defined above and R is 
4S hydrogen, lower alkyl. or phenyl. 

When R is hydrogen preparation of the compound of Foonula I wherein y is one. Is showh In Scheme I 
(A). The preparation may be accomplished by reacting the saJicyOc add of Formula II wherein R is 
hydrogen witti dicydohexylcarlxxiHmide or carbonyWiimidazole and ttie desired compound of Formula III in 
an inactive solvent such as tetrahydroftiran, mettiylene chtoride. or ettiylene dichlorijcle or matures thereof 
50 undo- nitrogen at from about 0*C to about room temperature for from 50 minutes to 24 hours. Optimum 
conditions vary within reasonable experimentation depending upon the reac tants . 

Alternatively, when R is tower alkyl or phenyl the preparation of the compound of Formula I wherein y is 
one or two shown In Scheme I (A) may be accomplished by reacting the ester of Formula U wherein R is 
tower alkyl or phenyl in the presence of butyl litiiium. dfisopropylamine. and tiie desired aniHne of Formula, 
ss IIL An inert organic solvent such as tetrahydrofuran is used in the reaction which is maintained at ice batit 
temperature wtti an ice batii for fron ten minutes to two hours. See. for example. IC Yank, et at 
Tetrahedron Letters: 1791 (1970).. 



5 



0 221 346 



According to Scheme I (B) a sBght excess of the compound of the Formula II, wherein R, and b are as 
defined above, is heated with the compound of Formula HI at from 24* to ?40*C. preferably of from 140* to 
21 0"C under argon for about two to five hours. 

Additionally, the compound of Formula I can be prepared by the method shown in Scheme I (C) where 

5 a slight excess of the compound of Formula Itt is reacted with a compound of Fbmnula III In a nonprofc 
solvent such as tetrahydrofuran. and the like. 

Specific variations withtn the above general description may include, for example, preparation of 
compounds of f=brmula 1 wherein R4 includes phenyl optionally substituted by at least one hydroxy group by 
treatment of corresponding methoxy groups with boron tnl^romide, hydrobromic add or tnmethylsnyiiodide 

70 using appropriate conditions. Preferred solvents are dichloroethane or dichloromethane. For example, see 
also M. V. Bhatt and S. U. Kulkarmi, Synthesis (4). 249 (1983) for a review of the cleavage of ethers. 

The intermediates of Fonnula III wherein R« is alkyi of from six to twenty carbons, inclusive, are known 
or can be readily prepared by an ordinarily skilled artisan. However, the novel intermediate of Formula III 
wherein R« is -CH^CH-R* and -{CHj) „R« or (CHj)oC0R4 are prepared by a synthetic sequence as shown for 

75 III,, III3. and IIU in Schernes III or IV, respectively. More specifically, the compound of Formula IV., wherein 
Ry are the optional substituents for the phenyl as defined above for R«, b is an integer of from zero to five, 
and B% is as defined above: is prepared in a manner shown In Scheme III which is analogous to the method 
disclosed by P. Pfelffer and S. Sergiewskaya. Ben, 44:11 09 (1911). Subsequent reduction of compounds of 
Formula IV, is accomplished by either H, and Raney nickel or iron and hydrochloric acid or dithionite to 

20 produce the compound of Formula Ills or Fonnula llli, respectively, wherein Rt and Rs are as defined above. 
The reduction is carried out In conditions within \he ranges known for the reagents. Reduction of IV, t>y 
catalytic hydrogenation using a Raney nickel catalyst within the range of conditions known for this reduction 
produces compounds of Formula Ills reducing tKDth the nitro-moiety and unsaturation of tiie hydrocarbon 
chain in -CH^CH-R* of tiie R« definition witti the compound of Formula I above. Reduction of IV, witii iron 

2$ and HCI or dithionite selectively reduces the nitro moiety. 

Intermediate compounds of Formula IIU wherein Rs and Ri are as defined above are obtained by 
■J catalytic addition of H, to the compound of Formula IV, over a palladium/carbon catalyst using conditions 
within those known or without unreasonable experimentation for hydrogenation using H, with these catalysts. 
Scheme IV shows the hydrogenation of the intermediate precursor having Formula IV, to obtain III*. The 

30 compounds of Formula IV, having R, and Rr as defined above are prepared in a manner analogous to 
known Friedei-Crafts acytatioh methods as diseased by Tadkod. et al, J, Karntack Univ.. 3: 78-80 (1958). 

The intermediates of Fbrmula II wherein Rh b. and are as defined above and y is one are known or 
are synthesized by a process analogous to those known in the art The intermediates of Formula II wherein 
R,v b. and R are as defined above and y is two, generally, are prepared by reacting a salicytadehyde type 

35 compound of Fbrmula XXII with trimettiylsilyl cyanide in the presence of a trace amount of zinc Iodide at a 
temperature of about O'^C to +25*C. preferably 0* to IG'C for about four to twelve hours in an inert 
atmosphere. The treatment of sallcyladehyde is analogous to the Showalter and Haskell. JL Hetefocvcfic 
Chem.. 18. 367 (1981). disclosure. The resulting a,2-bistrimethylsiioxyt}enzeheacetonitrile having an (R,)- 
bsubstrtuent defined above and as shown by Formula XII Is added at the rate of one equivalent over a 20 to 

40 30 minute period to he)aunethyMisilazane which is prevkxisly treated at at)out .O'*C under an inert 
atmosphere with from one to slightly more than one equivalent of n-butyifithium and after the treated 
hexametiiyidistlazane is stirred at atxiut lO^'C for from 10 to 30 minutes and ti)en cooled to at least at>out • 
78^C. The mixture of a,2-bistrimethylsiioxyt)en2eneacetohitrile witti treated and stirred hexamethykfistlazane 
is stinred for an addtional hour. Lower alkyl. preferably methyl or etiiyl chlorofoiirnato is added to the 

45 mixture, stirred, and then warmed. See Scheme V. 

Compounds of Formula I wherein X Is lower alkyl may be prepared by a process step analogous to 
known methods. 

Under certain circumstances it is necessary to protect either the N or O of intermediates in tiie above 
noted process with suitable protecting groups wtiich are known. Introduction and removal of such suftat>le 
50 oxygen arKi mtrogen protecting groups are well known m the art of organic dtemlstry; see for example 
"Protective Groups in Organic Otemistry." J. F, W. McOmie, ed., (New Yoric 1973). pages 43ff. 95ff: J. F. 
W. McOmie. Advances in Oroanic ChemistrY> VoL 3. 191-281 (1963); R. A. Borssoras. Advances in OroafMC 
Chemlstrv. Vol. 3. 159-190 (1963): and J. F. W. McOmie, Chem. & Ind., 603 (1979). 

Examples of smtable oxygen protecting groups are t^enzyl. t-butykfimethyfsilyl. ethoxyetiiyU and the 
Bke. Protecticm of an HM containing moiety is necessary for some of the processes descritjed herein for 
ttie preparation of compounds of this Invention. Suitabte nitrogen protecting groups are benzyl, trijrfienyl- 
melhyl. trialkylslyt. trichtoroethylcart^anrtato. tric^^ 
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Under certain drcumstances it is necessary to protect two differ^t oxygens with cfissiniliar protecting 
groups such that one can be selectively renrtoved while leaving the other in place. The t>enzyl and t- 
twjtyldimethylsilyl groups are used in this way; either is removable in the presence of the other, benzyl 
being removed by catalytic hydrogenolysis. and t-butyldimethylsiiyi being removed by reaction iwth. fm 
5 example, tetra-n^utylammonium fluoride. 

In the process described herein for the preparation of compounds of this invention the requirements for 
protective groups are generally well recognized by one skilled in the art of organic chemistry, and 
accordingly the use of appropriate protecting groups is necessarily impfied by the processes of the charts 
herein, although not expressly illustrated. 
to The products of the reactions described herein are isolated by conventional means such as extraction 
distillation, chromatography, and the like. 

The salts of compounds of Formula I described above are prepared by reacting tt^e appropriate base or 
add with a stoichometric equivalent of the add phenol or N base compounds of Formula I, respectively, to 
obtain pharmaceutically acceptable saltis ttiereof. 
IS By ttw term, -alttyl of from 6 to 20 carbons, indusive" is meant any branched or unbranched saturated 
hydrocarbon grouping having the noted number of carbons, such as hexyl. heptyl. octyl. nonyl decvl 
dodecyl, and tile like, and Isomers ttiereof. 

The term "alkoxy of from one to four carbons, inclusive" means metiioxy. ettioxy. propoxy. or butoxy. 
and Isomers thereof attached to the parent molecular residue through an oxygen atom. Thioadcoxy of from 
26 one to four cartwns. inclusive, is the same except attached through a sulfur atom. 

The term "monoalkyl-or dialkyl-amino having of from one to four carbons, inclusive." means respec- 
lively, one or two alkyi groups, as previously defined for of from one to four carbons; inclusive, attached to 
the parent molecular residue through a nitrogen atom^ 

The term "alkanoyl of from one to four carbons, inclusive.' means a branched or unbranched alkyI as 
previously defined for or from one to four carbons, indusive. attached to the parent molecule residue 
through the cartjonyl group. 

The temn "hydroxyalkyl of from one to four carbons, indusive." is an hydroxy attached ttirough an alkyI 
group, as previously defined for of from one to four carbons, to the parent molecular residue. 

The tenn "alkanoylamino of from two to six carbons, indusive," means an alkanoyl. as previously 
defined by including also pentyl or hexyl and isomers ttiereof among ttie alkyI attached to ttie parent 
molecule residue through ttie amino group. 

The term "carboxyalkoxy having alkoxy of from one to four carbons, indusive," means an alkyI as 
previously defined for alkyI of from one to four carbons, indusive. attached to ttie oxygen atom of an ester 
group, ttirough which tiie alkyI is attached to ttie parent molecular residue. 
"Halogen" means fluorine. chfcMine. bromine, iodine, or trifluoromethyl. 

"CarboalkoxyamkJe of from one to fOur carbons, indusive." means an alkyl. as defined above for or 
from one to four carbons, inclusive, attached to ttie oxygen atom of an urethane group which is in turn 
attached to ttie parent molecule residue ttirough an amino group. 

-AlkyI sulfinyl" and "alkyl sulfonyr are respectively, an alkyl attached to ttie parent residue molecule 
through a suffinyj and sulfbnyl group. 

* ^ " • ' ■ ■ 

EXAMPLES 

The invention is further el^ated by the representative examples as folfows. Such examples are not 
meant to be fimtting thereto. 



25 
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I Preparation of compounds of Fmnula W 

A. For compounds of Formula IV. see Scheme U. 
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PREPARATION A 

1^<€tmethoxyT4^[2*(4-nitrophenyt}ethenyi]b6n26ne (See Scheme 11. Formula IV,. R» is 1^-dlmethoxy. B, is 
hydrogen) 

5 

A mixture of 272 g (1.5 mole) of p-nitrophenylacetic acid and 249 g (1.5 mole) of 3,4-dtmethoxybenzal* 
dehyde in a 2,0 I nitrogen-filled flask is heated to 60'C (temperature of reaction mixture) on the steam bath. 
Piperidine (150 ml: 129 g. 1.52 mole) is added to the warm reaction mixture in small portions over 15 
minutes. After -*50 mi of piperidine is added, a mild exotherm developed, and the temperature of the 
10 reaction mixture rose to 95*C without external heating. The steam bath is replaced by a heating mantle, and 
the mixture is heated to reflux over 15 minutes, then maintained at 1 10-120*C for four hours. The reaction 
mixture is cooled to TO^'C and stirred vigorously while 500 ml of rhethanol is added. After cooling the 
mixture in ice. the precipitate that formed is filtered, stirred in 1.0 i of fresh methanol, and refiltered. There 
is obtained 219 g (51% yield) of olefin product mp 132-134 ''C. 

PREPARATIONS 

l^-PichIoro-4-{2'{4-nitrophenyl)ethenyl]benzene (See Scheme II. Formula IV,. whereinR, is 1.2-dichIoro, and 
20 Rs is hydrogen) 

Prepared by the procedure described in Preparation A, from p-nitrophenylacetic add (125 g. 0.69 
mole) and 3.4-dichloroben2aldehyde (121 g. 0.69 mole). There was obtained 70 g (35% yield), of the 
product, mp 197-1 99*C. 

25 In an manner analogous to that found in above preparation using appropriate starting materials, the 
following compounds are prepared (see Scheme II). 

PREPARATION C 

4-[2-[(4-Nitrophenyl)ethenyn[1.r-i3iphenylj mp 238-239-C 
PREPARATION D 

35 i-Nilethoxy-4-£2-{4-nitrophenyl)ethenyll-2-(phenylmethoxy)benzene. mp 139-144*C 
PREPARATION E 

1,2-^}imethyl-4H[2H4HTitrophenyl)etfienyllben2ene. mp 113-115*0 
PREPARATION F 

1^Dimethoxy-5-{2-(4-nitrophenyl)ethenyl]ben2ene. mp 145-146*0 
45 PREPARATION G 

2-[2-(4-nftrophenyl)ethenyllnaphthaIene. mp 168-170*0 
PREPARATION H 

1,2,3-Trimethoxy-5^2-{4-nilrophenyl)ethenylJ)enzene, mp 192-195*0 
PREPARATION! 

ss 1,2-tKmemoxy«3H2H4<iitroptenyl)e«henyQ^^ 143-145*C 
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PREPARATION J 



Z4*Dtmethoxy-H2-{4-nitrophenyl)ethenyl]b6nzen6« mp 107-110''C 
$ PREPARATION K 

l^-Dimethoxy-4-[2-(2-nitrophenyl)ethenyllbenzene, mp 134-137'C 
PREPARATION L 

10 

' 1,2-Dib6nzyloxy-4^2-(4*nitrophenyl)ethenyl]benzene 

p-Nitrophenyl acetic add (29^ g, 161 mmofe) and 3,4-dibenzyloxybenzaldehyde (51.9 g. 163 mmole) 
are mixed with piperdtne (16 mt), and heated for three hours under a dean stark trap. The product Is 
rs recrystaliized from methanol to afford 36.0 g (51%) of 1.2-dibenzyloxy-4-[nitrophenyl)ethenyI]t>enzene, mp 
138-141 •C. 

8. For compounds of Foanula fV, see Scheme fV 
20 PREPARATION M 

N-{2-Methoxy-5-((4-nltrophenyl)acetyl]phenyl]acetamide (See Scheme IV, Formula IV, Wherein Rr is 2- 
methoxy and Acetamide. n is one, arid Rs is hydrogen) 

25 A mixture of anhydrous AlCI, (36 g, 270 mmol) and 50 ml of CH,CI, is cooled to 0* in an ice bath. 2- 
Acetylanistdine (33 g. 200 mmol) is added to the stirring mixture. A solution of 39.9 g (200 mmol) of 4- 
nitrophenylacetyl chloride in 130 ml of CH,CI, is added slowly to the cooled reaction mixture. The reaction 
mixture is stirred at 0**C for 0.75 hour and 22 hours at room temperature. The reaction mixture is poured 
onto a mixture of 800 ml ice and 40 ml concentrated hydrochloric add and allowed to stir for 1.25 hours 

30 t>efore extraction with CH,C!,. The CH,Cli extract is evaporated to a dark oily residue which crystallized from 
MeOH to give 28 g (52%) of a yellow solid. Further recrystallization from MeOH gave the pure product mp 
200-203«C. 

In a manner analogous to that found ak>ove in Preparation M using appr(^riate starting materials the 
following compounds of Formula IV^ are prepared. 

•35 " 

PREPARATION N 

1-(3,4-Dimethoxyphenyl)-3-(4-nitrophenyl)propanone, mp-l26-132»G 
PREPARATION O 

1-{3,44Dimethoxyphenyl)-4-(4^itrophenyl)butanone. mp 109-1 12*C 
4$ II. Preparation of Compounds of Formula 111 

. A; For compounds of Fbnnula 111, and III, see Scheme 111. 
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PREPARATION! 

4-[2*(3.4-Dimethoxyphenyl)ethyl]ben2:ene3mine (See Scheme III Fonnnula III, Wherein Rf is 3.4-dimethoxy. 
and R$ is Hydrogen 

s 

A mixture of 19.4 g (0.068 mole) of 1 ^-dimethoxy-4-[2-(4-nitrophenyl)ethenyl]ben2ene as prepared in 
Preparation A above. arKi 0^0 g 10% Pd/C catalyst in 200 ml of N.N*dimethylformamide is hydrogenated at 
55 psig H, pressure for 16 hours. The catalyst is removed by filtration, and the filtrate is evaporated. 
Riecrystallization of the residue from methanol yielded 12.3 g (70% yield) of the amine product mp 116* 
70 117*0. 



PREPARATION 2 

fs 4^2-(3,4-Dichlorophenyi)ethynbenzenamine (See . Scheme III. Formula lilt Wherein Rr is 3.4-dichloro. b is 
two, and R* is Hydrogen) 

A mixture of 62.3 g (0.21 mole) of 1.2-dichforo^[2-(4-nitrophenyl)ethenylJben2ene as prepared in . 
Preparation B above, and 2.0 g of Raney Nickel catalyst in 935 ml of tetrahydrofuran is hydrogenated at 65 
20 psig Hx pressure for 20 hours. The catalyst is removed by filtration, and the filtrate is evaporated. 
RecrystalOzation of the residue from hexane/dichloromethane ^elds 49 g (87% yield) of the amine pitKjuct 
mpTS-TS'C. 

In a manner analogous to that found above in Preparations 1 and 2 using appropriate starting matenals. 
The following compounds of Formula Ills are prepared. 



PREPARATIONS 

4-[2-(1 .1 •-Biphenyl)-4-yIethyllben2enamine. mp 1 09-1 1 1 " C 

SO 

PREPARATION 4 

4-[2-(2''Naphthyleny1)ethylIbenzeneamine. mp 123-125'C 
35 PRB'ARATIpNS 

4-t2'<3-Hydroxy--4-rnethoxyphenyOethyl]l)en2eneamine. mp 152-1 54*0 
PREPARATION 6 

40 

4-[2*(3*Methoxyphenyl)ethyi9)enzenamtne. mp 49-51 *C 
PREPARATION 7 

4S 4-{2-(2,3-Oimethoxyph6nyl)ethyl$>enzenamine*HCf. mp 135-136*'C 

The starting material, 1,2-dlmethoxy*3-[2-(4-nitrophenyl)ethenyl]benzene, is as prepared in PreparaSoh I 
above. • 

PREPARATION 8 

4-{2-(2,4-Dimethoxyphenyl)ethylIben2enamine, mp 56-58*0 

ss The starting nrtaterial, 2,4-dimethoxy-1-[2-(4-nitrophenyl)ethenyl]benzene. is as prepared in Preparation 
J above. 
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PREPARATION 9 . 

4-t2r(3.45-Trimethoxyph0nyl)e%l]ben2enamin0. mp 91*93 

s The starting material. 12>trimethoxy-5-[2K4-nitrophenyl)ethenyl]benzene. is as prepared in Prepara- 
tion H at>ove. 

PREPARATION 10 

442-(3.5-Dimethoxyphenyl)ethylIben2enamlne#Ha. mp 155-157^0 

The starting material, i.3-dimethoxy-4-l2-(4.nitrophenyl)ethenyl]ben2ene. is prepared in a manner 
analogous to Preparations A through K. 

PREPARATION 11 

4-[2-(2-ChIorophenyl)ethyl]ben2enamine»HCI. mp 208-21 1*0 

ao . ■ ■ 

The starting material. 2-chloro-H2-(4^itrophenyl)ethenyl]benzene. is prepared In a manner analogous 
to Preparations A through K. ^ 

25 PREPARATION 12 

4^2-<2-Methylphenyl)ethyllben2enamine«HCI. mp 171-173*0 

The starting material. 2-methy!.1-[2K4.nitrophenyljethenyl]bene2ene. is prepared in a manner analogous 
30 to Preparations A through K. 

PREPARATION 13 
35 4-[2-{4-Butoxyphenyi)ethyl]ben2enamine, mp 58-59*0 

The starting material. 4^utoxy.i.[2-(4^itrophenyl)ethenylJben2ene. is prepared in a manner analogous 
to Preparations A through K, 

40 * 

PREPARATION 14 

2-(2-{3>Dimethoxyphenyl)ethynbenzenamine. mp 58-60*C 

45 The starting material. U-dimethoxy.4H2^2^ltrophenyl)ethenyllben2ene. is as prepared in Preparation 
K above. 



PREPARATION 15 

so 

N^2-methoxy.5H(4-aminophenyOethyllphenyflacetamide, mp 1^ 

The starting material. N^2-methoxy-5H[(4-nitrophenyI)ethe^^ is prepared in a manner 

analogous to the.methods of Preparations A through K. 

55 
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PREPARATION 16 

4-[3^3,4<fimetho)cyphenyl)propyIlberuenamirte. mp 

s The starting material, li-dimethoxy-4-I3-(4-nitrophenyI)prop-2%nyl53en2ene. is prepared in a manner 
Analogous to Preparations A through K above. 

PREPARATION 17 

10 

4-{4-{3.4-Dim0thoxyphenyl)butyl]ben2amine. mp 97-100*C 

The starting material. l^-dimethyl-4-[4-{4^itrophenyl)but-3-enyl]benzehe is prepared in a manner 
. analogous to Preparations A through K above. 
1$ B. An alternate method of preparation for a compound of Formula III wherein R« is (CH,)a-R4 wherein n 
is one or two.is ias follows. 

PREPARATION 18 

20 

4-i(3,4-Dimethoxyphenyl)methyllannirie 

Mixture of glacial acetic acid (100 ml). 20% Pd/C catalyst (0.5 g) and 3.4-dimethoxy-4'-nitroben- 
zophenone (Tadkod, Kulkami. and Nargund. JL Karnatak Univ.: 3, 78-80 (1958)) (5.4 g. 18.8 mmpl) is 

25 hydrogenateb at 52 psi for about five hours. 

Concentrated HjSO* (1.1 ml) and additional 20% Pd/C (0.5 g) are added and the hydrogenation is 
continued until five equivalents are consumed (21.2 hours). Potassium acetate (2 g, 20 mmol) is added to 
the mixture and the catalyst is removed by filtration through celite. The filtrate is acidified with concentrated 
HCI (i .7 ml), concentrated in vacuo to a residual oil and dissolved in 10% HQ. (400 ml). The acidic solution 

30 is washed with Et,0 (2 x 400 ml) and CHjCI, (1 x 100 ml) and then basified with Na,COi. The aqueous 
fraction was extracted with CH,CU and the CH,CI, extract was dried with Na^SO*. Evaporation of the volatile 
solvent in vacuo gave 4.4 g (96%) of crude oily product which crystallized upon standing. The analytical 
amine was obtained by column chromatography; yields 1.58 g (35%), mp 101-104. 

C. For a salt of a compound of Formula III. 

35 

PREPARATION 19 

4K2-^3.4-Dlhydroxyphenyl)ethyl]benzenamine as an acetate salt mp 216-218*0 

40 

A mixture of 20 g (78 mmol) of 4-{2-{3,4-dimethoxyphenyl)ethyl]aninne wWch is prepared in Preparation 
1 above and 300 ml of of 48% hydrobromic add is stinred at reflux under nitrc^en for seven hours and at 
room temperature overnight The resultant predpitate is collected, washed with ether, and redi^lved In 1 
N^NaOH. The solution is addified to pH 6 with gladal HOAc and the resultant predpitate is collected as 
45 crude product Recrystairization from H,0 and then from MeOH yields the 4-t2-(3.4-dlhydroxyphenyl)ethyn- 
benzenamine as an acetate salt yield, 13.4 g (76%). mp 2l6-218»e. 

D. For protected substituents on compounds of Formula III. 
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PREPARATION 20 



4-(3.4-TriinethylsiIytoxyphenethyOaniRne 

5 A mixture of 4-(3.4-dihydroxyphenethyl)aniIine (34.39 g, 0.15 mole) and hexamethyldisilazane {242 g. 
0;15 mole) Is heated in a wax bath at 120-1 60*^0 for 3.75 hours under nitrogen, to give dark colored oily 
residue, which is chromatographed on silica gel (160 g). Elution with chloroform gives oily product (47.1 g 
84%) of satisfactory purity for the next step* 

10 . 

PREPARATION 21 

4-[2-(3,4Kiibenzyloxyphenyl)ethyI]ben2eneamine 

. 75 The 1^-diben2yloxy-4-[2-(4-nitrophenyl)ethenyl]t)enzene (10 g. 22 mmole) is dissolved in methanol (50 
ml). THF (100 ml) and reacted with Ra-Ni (1.5 g). f^eduction under a pressure of 512 psi at 19.5'C affords 
5.9 g (60%) of 4-[-2-(-3,4-dit)en2yloxyphenyl)ethylJ)onzenamine. mp 97-10T*C, 



X PREPARATION 22 

N-formyl-4-[2-(3.4-diben2yloxyphenyl)ethyl]ben2enamine 

The 4-[2-{3.4-dibenzyioxyphenyI)ethyl]benzenamine (4.5 g, 11 mmole) is dissolved in toluene (75 ml) 
2$ containing formic add (0.51 g. 1 1 mmole) and refluxed for two hours^ The reaction mixture is evaporated to 
dryness, and the residue is recrystallized from toluene to afford 4:7 g (97%) of N-formyM-t2-(3,4- 
dibenyloxyphenyl)ethyl]benzeneamine, mp 119-122'C. 

30 PREPARATION 23 

N-Methyl-4-[2*(3.4-dibenzyloxyphenyt)ethyl]benzeneamine 

LAH (0.25 g, 6.5 mmole) is added to dry THF (20 ml) under an inert atmosphere, then cooled to -4*C - 
OS (ice/water bath). N-f6rmyMH2-(3»4-dbenzyloxyphenyl)ethyi]t)enzeneamine (2.9 g, 6.5 mmple) is dissolved 
in dry THF (20 ml) and added via cannula dropwise to the LAH/THF suspension. The reaction is stirred for 
20 hours at ambient temperature under an inert atmosphere. Water (0.25 mi) followed by 15% NaOH (0.25 
ml) and finaily water (0.75 ml) is added to the reaction mixture. The mixture is filtered, diluted with 0.5 
volume of ether* and the organics are washed with brine and then dried (Na}S04). Concentration affords 1.9 
40 g (70%) of N-metiiyl-4-[2-(3.4-dibenzyloxyphenyl)ethyl55en2eneamine, mp 61-65*C, of sufficient purity for 
further use. 

PREPARATION 24 

N-fomnyl*4-[2-(3,4-dimethoxyphenyl)ethyl]benzeneamine 

The 4-[2-(3,4-dimethoxyphenyl)ethyl]benzeneamine (9.9 g. 38.9 mmole) is dissolved in toluene (125 
ml) containing formic add (5,0 g, 108 mole) and refluxed for one hour. The reaction mixture is cooled to 
50 room temperature and evaporated to dryness. Recrystallizalion of the residue from toluene affords 11.0 g - 
(82%) of N-formyM-[2-<3.4-dimethoxyph6nyl)ethyl]^^ mp 128-130''C. 



13 



0 221 346 



PREPARATION 25 

N-methyMH2-(3,4Hjjm0thoxyphenyDethyllbenzene^ 

s LAH (1^ g, 31.6 mole) is added to dry THF (35 ml) under an inert atmosphere then cooled to about 
4^0 (ice/water bath). N4orrnyl-4-[2-(3.4<Jimethoxyphenyl)ethyliben2enamine (9.0 g, 31.5 mole) is dissolved 
in dry THF (35 ml) and added dropwise via a cannula to the LAH/THF suspension. The reaction is stirred for 
20 hours at ambient temperature- Water (1.2 ml) is added followed by 15% NaOH (1.2 ml) and finally water 
(3.6 ml). The. mixture is filtered and the filtrate Is diluted with 0.5 volume of ether, washed with brine, dried • 

70 (Na^O.). and concentrated to afford 6.8 g (79%) of NHTiethyl-4^2-0,4-dimethoxyphenyl)ethylIben2enamine. 
mp82-84»C. 

III. Preparation of Compounds of Fbrmulia 11 

IS- 

PREPARATION! 

22.7'Trimethyl-4H-1.3.2-ben20dioxasinn-4-bne. See Scheme I (B) (Compound of Formula II., Wherein R, is 
methyl 

.20 . . 

A solution of 4-methylsancyfic add (5.0 g, 33 mmofes) In CHC^ (30 mis) is stirred under argon. Pyridine 
(8.0 mis. 99 mmoles) is added followed by dichlorodimethylsllane (4.0 mis, 33 mmoles) and the mixture is 
heated to reflux. After 2.5 hours additional pyridine (1 ml, 12 mmoles) and dichlorodimethylsllane (0,5 mis. 4 
mmoles) is added and reflux continued for another 30 minutes. The mixture is then cooled and the solvent 
25 removed under reduced pressure. The residue is treated with pet ether, filtered off. and rinsed five times 
with pet ether. The filtrate is evaporated to leave the product, (4.2 g) mp 69*72*' C. suitably pure for 
subsequent reactions. 

30 PREPARATION II 
Step I 

/ - •■ . " . 

5-Chloronx.2*[(trimethylsjlyl)oxy]-benzeneacetonitrile (Formula XII, Scheme 5 

OS ■ 

A mixture of 5-chlorosalicylaldehyde (12.15 g. 77.6 mmol). trimethylsilylcyanide (16.94 g. 170.7 mmoi). 
and zinc iodide (2 mg) is stirred at 0"C for four hours under argon atmosphere. The mixture is tiien allowed 
to warm to ambient temperature overnight (12 hours). The viscous oil is vacuum-distilled to afford 5-chloro- 
a,2[(tnmethylsilyl)oxyH)enzeneacetonitriIe. bp 120-122''O0.27 mmHg, in 56% yield. 

40 

Step II 

Ethyl 5-chloro-2-hydroxy-2-oxobereceheacetate 

Hexametiiyldisilazane (3.11 g. 19.27 mmoO is dissolved in tetrahydrofuran (20 ml) and cooled to O^'C 
under an argon atmosphere. |vButyllithium (2.3 M. 8.4 ml, 19.27 mmol) is added, and the solution Is stirred 
at lO^'C for 20 minutes followed by coofing to -78*C. At tMs time, 5-diloro-a,2-[(trimethylst1yOoxyh 
benzenacetonltrile (6.00 g, 18.35 mmoO as prepared in Step I above Is added over a 30 minute period. After 

50 stirring for an additional, hour, ethyt chlorofdmnate (1.95 ml. 20*19 mmoQ is added dropwise. The solution is 
stirred for one hour and then allowed to rise to lO^'C over a 90 minute period. The reiaction is cpienched tsy 
pouring the contents, into saturated ammonium chloride solution followed by extraction into dichoromethar^. 
The orgarucs are washed (saturated anrimonium chloride solution followed by brine), dried (socfium sulfate), 
and concentrated to afford a resdue. The residue is (fissolyed in tetrahydrofuran (60 mO* Triethylamfne 

S5 hydrofluoride (5.93 g. 48.99 mmol) Is added. arKl the solution is stirred at O^'C for 90 minutes. The solution 
ts ttien concentrated and redtssolved in dichloromethane. The organics are washed (1% hydrochloric add 
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foltowed by brine), dried (sodium sulfate), and concentrated to gWe 3.62 g of an oil. Chromatography - 
(Kieselgel 60, dichloromethane) affords ethyl 5-chIoro-2-hydro)cy-erOxol)enzeneacetate (0.82 g) as a light 
yellow oil. 

s 

PREPARATION III 

- 

Following the procedure of Preparation II, Step I. a.2-[(trimethylsilyl)oxy]benzeneacetonitrile is prepared 
(bp 103-104-C/1.8 mmHg. 86% yield). 

70 

PREPARATION IV 

Following the procedure of PreparaBon II. Step II, ethyl 2*hydroxy-a-oxo*benzeneacetate is prepared - 
f 5 (70%). 

PREPARATION V 

20 7-(M-dimethylethyl>-2,3-benzofurandione (Zwanenburg, Synthesis. 624 (1976)) (See Scheme IC, Com* 
pound II,) 

A mixture of 2-tert*butylphenol (15 g. 0.1 mmol) and 4-dimethylaminopyridihe (0.5 g) is stirred under 
nitrogen in 300 ml of dichloromethane. Oxalyl chloride (20 ml, 022 moles) is added dropwise, then the 

25 mixture is heated to reflux. After ten hours the mixture is cooled and the solvent is removed under reduced 
pressure. The residue is taken up in 100 ml of 1.2-dlchloroethane and added dropwise under nitrogen to a 
suspension of aluminum chloride (40 g. 0.3 mmol) in 300 ml of 1^-chloroethane. After ?0 hours at room 
temperature the mixture is slowly diluted with water until all solids dissolve. The organic layer is separated 
and dried over molecular sieves, and the solvent is evaporated to leave a syrup which is taken up in 

30 chk>roform and filtered through a short column of silica gel. The filtrate is stripped of solvent under reduced 
pressure to leave the product (9.8 g) as a syrup suitably pure for sul^sequent reactions. 

IV. Preparation of Compounds of Formula i Wherein y is one 
as • ' . 

EXAMPl£1 

Benzamide, N -[4-[2*(3.4-dlmethoxy|:)henyl)ethylfe>henyl}-2-hydroxy-4-methoxy 

40 A mixture of 4-methoxysapcylic acid (1.00 g, 5.95 mmol). 4-{2-(3,4-dimethoxyphenyl)ethyl]benzenamine 
(1.jS3 g. 5.95 mmol). and dicyck>hexylcart)Odiimide (1.23 g. 5.95 mmol) in dichkDromethane (50 ml) is stirred 
for 12 hours at ambient temperature. The insoluble dicyck^hexylurea is removed by filtration, and the filtrate 
is concentrated to afford 2.63 g of solid residue. Chromatography (Merck IGeselgel 60. chlorofbrm:ethyl 
acetate 19:1) of the residue gives J^4-l24(3,4Kfimethoxyphenyl)ethyl]pf>enyl>24iydroxy-^l^ 

45 ^mide (0.89 g, 40%); mp 146-148*C after recrystalGzation from 2i3rppanoL 

Examples 2-7 are prepared by the method of Example 1 and are slummarized in Table 1. 
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TABLE 1 

Compouiads of Formula I wherein y is one, R5 is 
hydrogen, b is one, and Ri and Re are as shown. 



Example 



li 



Position 
4 



Yield 



tap CC) 







III 

i 1 1 






1 
1 


2 


]h] 


0CH3)H|h| 


4-Cn-deGylil | 


47% 


|116-117« 


3 




OCH3|h|H| 


4-C2-(3,4-bistri-| 


21% 


1 






r III 


methylisiloxy- | 




1 






1 1 1 1 


phenyl) ethyl] | 




I 


4 


IH 


ph* |h|hI 


4- C 2- ( 3 # 4-dimeth- 1 


20% 


jl90-192 






1 ill 


oxyphenyl ) ethyl] | 




1 


5 


]h 


CH3 |HjH| 


4-Cn-decyl] | 


^7% 


1 141-142 


6 


|h 


Ph |h|h| 


4-Cn-decyl] | 


25% 


1 154-156 


7 


|h 


CI |h|h| 


4-Cn-decyl] j 


13% 


1 159-160 



*Ph is phenyl 
EXAMPLES 

N-[4-[2'<3,4-Dihydroxyphenyl)ethyl]phenyl>2-hydroxy'4-metho 

To a solution of N-[4H2-(3,44>istrimethylsiloxyphenyl)0thyl]phenyI]-2-hydro^ 
(0.65 g. 124 mwol) in methanol (30 mi) is added seven drops of concentrated hydrochloric acid. The 
solution is then heated to 40-50''C for ten minutes. Removal of volatiles gives 0.491 g of a white soHd. 
Recrystallization (2-propanol) affords N:{4-[2'K3,4<Jihydroxyphenyl)ethyl]phenyIl-24iydroxy'^^ ben- 
zamide (0.42 g, 90%). mp 179-180*C, 19j5-196*C (double mp). 



EXAMPLE9 

[i .1 '-Biphenyi]-3-caftx)xamide» jNH4-decylphenyi)-2*hycfa^oxy 

To a tetrahydrofuran (20 ml) solution of 4-decylaniDne (3.07 g, 13.14 mmol). cooled to 0-5*C (inert 
atmosphere), is added n-butylHthium (2.3 M, 13.14 mnwl). The deeply colored solution is stirred for ten 
minutes, after which a tetrahydrofuran (20 ml) solution of methyl S-phenylsaficylate (1.00 g, 4.38 mmol) is 
added. The temperature is allowed to rise lo 25**C over a 30 minute period. The reaction is quenched t>y 
pouring the conterits into 10% hydrochloric add (100 mQ. The organtcs are extracted into ethyl acetate, 
washed with 10% hydrochloric add, dried (sodium sutfate),.and concentrated to give 2.77 g of crude solid. 
Chrornatography (Kieselgel 60. dtchloromethane), affords N-(4-<fecylphenyl)-2-hydroxy-[1.l'-biphenyn-3-car- 
Ixwamide (1.69 g, 90%). mp 74-75'C. 

Smilarly, Examples 10*^ are pr^^ared by the method of Example 9 and are fourrd in Table 2. 



16 



5 



TABLE 2 



A coiiqpound of formula I v^erein y is one, R5 is hydrogen, 

b is one, and Ri and Rg are as shown: 
f 0 * 





Example 


Rl 
3 


Position 
1 4 |5 


1 6 1 




Yield 


mp CO 


15 


10 


H 


I'H 


1 

|Ph* 


{h I 


4— (n— decvl) 


90% 


179-180 




11 


H 


|Ph 


|H 


1 H 1 

t 1 


A— I Ti—<3ecvl 1 


35% 


155-157 








|H 


|Br 


1 H ■ 1 


A^t n^i^Acvl) 


74% 


1 172-174 

j X / A X w •» 


20 


13 


H 


|H 


|H 


|h I 


4— (n— decvl) 


45% 


94-95 




14 


H 


|H 


|Br 
j 


|H 1 


4-C2-(3,4-dimeth-| 
oxv^ohenvl ) ethvl 1 1 


76% 


1154-156 


2S 


1 s 


tj 

Q 


|C1 




1 


oxv— ohenvl 1 ethvl 1 1 




XOD 




16 


£1 


|H. 


|C1 


1 T7 1 




fin ft 


xop 


ao 


17 


H 


|H' 


ICH3 


|H 1 


4-(n-decyl) 


73%. 


1127-128 


X 0 




H 


|h 


1 n 1 
1 ^ 1 


.^aa ■ ^ 1 

V n**ciecyx / 




' 1 rti _i no 
XUx~XU2 




21 


H 


|H ■■■ 


jNb2 


1 H i 






X J / — XwO 








|H 


|H 


1 n 1 


• 4— vn— ciecyx/ 


7x1 


90—91 


35 


4& J j 


wx 


|B 


{H 


[ tr 1 
n 1 


^-•L \o 9 4— axnietn— | 
ozyphenyl ) ethyl3 | 




125 




24 1 


Cl 


|C1 . 


IH 


|H 1 


4^C 2- ( 3 , 4-dimeth- i 


63% j 


175-177 


40 












oxypheny 1 ) ethyl 3 | 








25 1 


H 




|H 
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TABLE 2 (CONT'D) 



Exanqple . Rl 



R6 



% Yield tap CC) 



30 



31 



I 3,4 



I 3,4 



4--[2-( 3 i 4--dichloro- 
phenyl ) ethyl 3 



4-»C 2^ ( 4-*chloro 
phenyl ) -ethyl 3 



61 



37 



160-164 



166-168 





* PH is phenyl 
EXAMPLE 32 

Benzamide^ ^H4-nK!ecylphenyl>•2^^ydroxy-5-am^no•hydroch^o^W^ 

A methanol (75 ml) solution of N-{4-n-decylphenyl)'2-hydroxy-5-nltro-ben2amide {890 mg. 2.23 mmol) 
and Raney-nickel (200 mjg) is stinred at ambient temperature until the calculated pressure change is 
reafized. The contents are filtered and acidified with concentrated HCI (0.2 ml). Removal of solvents affords 
831 mg of the desired N-{4-n<lecylphenyl)-2-hydroxy-5-aminoben2arhide-hydrochIoride, dc = 240-245^C. 

EXAMPLE 33 • ' 

3,5-Dichloro-N-(4-decylphenyl)-2-hydroxyben2amide 

Under an argon atmosphere, a tetrahydrofuran (20 ml) solution of diisopropylamine (1.59 ml. 11.31 
mmol) is cooled to 0*C. n-Butyllithium (2.3 M. 4.9 ml, 11.31 mmol) is added, after which the solution is 
allowed to stir an additional ten minutes. rvOecylaniline (2.64 g. 11.31 mmol) is then added and the solution 
ailowed to stir for 15 minutes at ambient temperature. A tetrahydrofuran 925 ml) solution of methyl 3,5- 
dichlorosaficylate (1.00 g. 4.52 mmol) is added and the resulting solutiwi is stirred for 45 minutes at 
ambient temperature. The contents are then poured into 10% hydrochloric acid (100 ml) and extracted into 
diethyl ether. The oi-ganics are washed with 10% hydrochloric add, dried (sodium sulfate), and con- 
centrated to give 3.47 g of a residue, Recrystallizatioh from 2-propanol/vfater gives 3,5-dichtoro-iH^ 
decylphenyl)-2-hydroxyben2amide (1 .32 g, 69%), mp 90-91 

Simiiarty prepared are Examples 34-42, which are found in Table 3. 
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TABLE 3 



A compound of Formula I wherein y is one, R5 
is hydrogen, b is one, x is hydrogen and Ri and Kg 
are as shovm: 



Example 



RX Position 
3 I 4 [5j 



Yield 



I 

34 |C1 

I ■ 
|H 

I 



35 
36 

37 



i t 



I 

H |H 
I 

NO2 | H 
CI )H 

I 

CI |H 

I 
I 



4-C 2- ( 3 , 4-dichloro- 

pheny 1 } ethyl 3 
4-(n-decyl) 
4-C 2- ( 3 , 4-dichloro- 

phenyl ) ethyl] 
4-C 2- ( 3 , 4-dlchloro- 

phenyl) ethyl] 



44% 

40% 
34% 

57% 



166-167 

180-181 
203-204 

214-215 



TABLE (CONT'D) 



Exaunple 



Rl Position 
3 4 5" 



1% Yield Imp CO 



38 
39 
40 
41 
42 



3,4 

3.4 (y 
5,6 

H H H 



4-C 2- ( 3 , 4-dimethoxy- 

phenyl ) ethyl] 
4-C 2- ( 3 , 4-dimethoxy- 

pheny 1 ) ethyl ] 
4-C 2- ( 1 , 1 • -biphenyl- 

4-yl) ethyl]*) 
4-C2- ( 3 > 4-dijnethoxy- 

pheny 1 ) ethyl ] 
4-C 2- ( 3 , 4-dichloro- 

phenyl ) ethyl ] 



38 
48 
39 
74 



201-202 
179-180 
196-198 
148-150 
170 
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EXAMPLE 43 

4-Methyl-N-methyl-N-t4-[2'<3,4HjihydroxyphenyI]ethy!]phenyl-2-h^ 

To an ethyl acetatemiethanoi (1:1. 40 ml) solution of 4-methyl-N-methyHN-[4-[2-(3.4- 
diben2yloxyphenyllethynphenyIl-2-hydroxybenzamide (1.00 g. 1.80 mmol) is added 10% Pd/C (200 mg). 
The mixture is stirred under hydrogen atmosphere (1 atmosphere) for 12 hours. The catalyst Is removed by 
filtration (Celite<H>), and the filtrate then concentrated to give 740 mg of crude material. Rash chromatog- 
raphy (SiO,: 95:5 CHCI,:MeOH) affords 660 mg (97%) of 4-methyl-N-methyK4K2-(3.4-dihydroxyphenyl)- 
ethyl)phenyi]-2-hydroxybenzamide as a noncrystalline semisolid. 



EXAMPl£44 

4-Chloro-N-[4-I2-(3.4-dihydro)cyphenyl)ethyll-2-hydroxybenzamide 

A diehloromethane (40 ml) solution of 4-chlora'N-[4-I2-(3,4-dimethoxyphenyl)ethyl]phenyl>2-hydrox- 
ybenzamide (0.50 g. 1.21 mmol) is cooled to -78*0 under an argon atmosphere. iBoron tribromide (1.0 M 
solution in diehloromethane, 5.5 ml, 5.5 mmol) is added, and the mixture is stirred at -78'*C for four hours, 
followed by stining at ambient temperature for two hours. The solution is then recooled to -20 and 
quenched with water (5.5 ml). The mixture is allowed to stir at ambient temperature for 12 hours, after which 
additional watef (10 ml) is added. RItration affords 4-chloro-N-I4-[2-(3,4-dihydroxyphenyl)ethyl]pheny!>2- 
hydroxybenzamide (0.42 g, 91%), mp 229-231 after recrystallization from methanol/water. 



EXAMPLE 45 

N^4<2-K3.4-Dihydroxyphenyl)ethyllphenylh2-hydroxy-4Hnethylben^ 

A mixture of 2,2,7-trime^yl-4H-1.3.2-ben20dioxasilin-4-one (2.0 g, 10 mmole) and 4-[2-[3,4-bis-[- 
(trtmethylsilyl)oxy^)henyllethyllben2enamine (3,0 g. 8 mmol) is heated under argon to ISO^C. After three 
hours the mixture is cooled, triturated with pentane and filtered. The collected solid is rinsed several times 
with pentane and dried. Recrystallization from isopropanol gave the pure product (1.4 g). mp 201r202'C. 



EXAMPLE 46 

hK4H2K3,4-Dlmethoxyphenyl)ethyl]phenylh24iydroxy-4-me 

The preparation is as described for Example 45 using 2,2.7trimethyMH-1,3,2-benzodioxasiltn-4-one (2.0 
g, 10 mmol) and 4-[2-(3.4-dimethoxyphenyl)ethyl]benzenamine {2JS g, 10 mmoQ. f^ecrystalfization from 
methanol/DMF gives the pure product (1.9 g) mp 162-164*C. 



EXAMPLE 47 

Benzamlde, ^H4H2'^«4-<fihydioxyphenyl)ethyllphenyl]-2rhydro^ 

Prepared by the method described in Example 44 from benzamide, £H4{2«0.4<fimethQxyphenyih 
ethyl^henyn-2^iydroxy. Recrystalfizafion from water/2*propanol gives the product mp 156-158**C. 
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EXAMPLE 48 

N^4-{2-(3.4-dimethoxyph8nyI)ethyl]phenylJ-2'^ydroxyben2arnide 

5 A mixture of 2-acetoxyben2oylchloride (6.5 g. 0.033 mole) and 4-[2-(3.4-dimethbxyphenyl)ethyt]- 
benzamine (6.5 g; 0.025 mmol) in xylene (300 ml) is stirred at room temperature and then heated to reflux 
for two hours when a clear solution is formed. The solvent is evaporated off under vacuum and the. oil taken 
up in CH,Cli. washed with sodium bicartx)nate solution, with water and dried. The methylene chloride is 
distilled off. The residual oil is dissolved in hot isodipropyl ether to give the acetate derivative which is 

10 removed by filtration. The filtrate is evaporated off to give an oil. The crude oil is dissolved in methanol (150 
ml) and 1(N) NaOH solvent (50 ml) and is heated to reflux for two hours. The reaction mixture is 
concentrated, diluted with cold water, and then acidified with 4N HCI (30 ml) when the product crystallized 
out. The crude product Is recrystalHzed from methanol to give analytical sample (1.9 g). mp 149-151. 

IS 

EXAMPLE 49 

2*Naphthalenecarboxamide, N-<4-decylphenyl)-3-hydroxy 

20 A suspension of 1.0 g (0.021 mole) of 50% sodium hydride/mineral oil in 25 ml of dimethyl sulfoxide 
under a nitrogen atmosphere is cooled in a cold water bath while 4,7 g (0.020 mole) of 4-(n-decyl)aninne is 
added. The mixture is stirred at room temperature for one hour, then treated in portions over 15 minutes 
with 210 g (0,0099 mole) of 3-hydroxy-2-naphthaIene-carboxylic add methyl ester. An additional 50 ml of 
dimethyl sulfoxide is added, and thTlhixture is stirred at room temperature for 45 hours. The ri9action 

29 mixture is added to 5O0 g of ice/water and acidified with 4.0 N hydrochloric acid. The gelatinous precipitate 
is Uttered and distributed between water (300 ml) and dichloromethane (100 ml). The layers are separated 
and the aqueous layer is washed with fresh dichloromethane (2 x 150 ml). The combined organic layers are 
washed with water (1 x 250 ml), 1 .0 Nhydrochioric add (2 x 250 ml), and water again. The organic layer is 
dried (anhydrous sodium sulfate) and evaporated. Recrystallization of the residue from aqueous 2-prppanol 

30 yield 1.4 g (35% yield) of the amide product An additional recrystalfization as above yields an analytically 
pure s^ple, mp 171-173*C. 

V. Preparation of (Compounds of Formula I Wherein y is 2 

35 

EXAMPLE 50 

£H4^2-(3,4-dimethoxyphenyl)ethyllphenylh2^iydroxy-5-chloro^ 

40 Under an argon atmosphere, a tetrahydrofuran (20 ml) solution of 4*[2-(3,4-dimethoxyphenyl)ethyi]- 
benzenamine (2.50 g. 9.72 mmol) is cooled to O'G. n-Butylfithium (2.3 M. 4.2 ml. 9.72 mmoO «s acWed. and 
the resulting solution is stinred for 15 minutes. A tetrahydrofuran (10 ml) solution of ethyl 5-chldro-2- 
hydroxy-o-oxobenzenacetate (0.74 g, 3.24 mmol) is then added, after which the solution Is allowed to warm 
to ambient temperature over a 30 minute period. The contents are then poured into 5% hydrochloric add • 

45 (100 mO and extracted into etfiyl acetate. The organics 'are washed with 10% sodium bicarbonate and brine, 
then dried (sodium sulfate), and concentrated to give 1.51 g of a crude solid, (Siromatography (Kieselgel 
60, dichloromethane) affords fH4H[2H3,4-dimethoxyphenyl)ethynphenylh2-^ydroxy-5<hto^ 
zeneacetamide (0.86 g, 61%). mp 128-130'*C. 

- - - 

50 



/ 
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EXAMPLES! , 

N-Methyi-N-[4-(2*^.4-dim6thoxyphenyl)ethyl}phenyt>2-^^ 

Fbliowing the procedure of Example 50, N-rnethyl-N^4-[2-{3.4-difnethoxyphenyl)ethyl]phenyl>2- 
hydroxy-o-oxobehzenacetamide is prepared from N*methyl-N*4-[2*(3.4^?methoxyphehyl)ethyl]- 
benzeneamtne and ethyh2-hydroxy-a-oxo-benzeneacetate in 22% yield. 

DCAMPLE52 

N-[4-(2-(3,4-dimethoxyphenyl)ethyl)phenyl>2-hydroxy-cr^^ 

A mixture of 2.3-ben2ofurandione (Fries and Pfaffendorf. Ber, 45. 156 (1912): Valentine, Titoff, Muller, 
and Reichstein, Heiv. Chim. Acta, 2S, 883 (1937)) (10. g, 0.0675 mo!) and 4-{2-(4-amjnophenyl)ethyll-1^- 
dimethoxybenzene (15.6 g, 0.0606 mol) in dry tetrahydrofuran is stinred at room temperature under nitrogen 
for 18 hours in the dark. The solvent is removed under reduced pressure on a rotary evaporator below 35* 
and the resulting solid is recrystallized from tetrahydrofuranrethanol to give 22.2 g (90.6%) of a light*yeIIow 
soBd.mp124-125'a 



EXAMPLE53 

N-[4-(2-(3.4Kiihydroxyphenyl)ethyl]-phenylh24iydroxy-a-oxo^benzeneacete^ 

A mixture of 2.3-benzofurandione (4.56 g, 0.0307 mole) and 1.2-ben2enediol/ 4-[2-(4-aminophenyl)- 
ethyl] (7.05 g, 0.0307 mole) in dry tetrahydroftiran is stirred at room temperature under nitrogen for 19 
hours in the dark. The solvent is removed under reduced pressure on a rotary evaporator below 50^C and 
the resulting solid is purified by column chromatography on sifica-gel (260 g). Elution with ethyl acetate 
gave 10.7 g of a solid. RecrystalHzation from acetonitrile with ice cooling gave 6.9 g (59.6%) of a light- 
yelfow solid, mp 165-1 67*C. 



EXAMPLE 54 

N-[4-[2K3,4-dimethoxypheny!)ethyl]phenyll-3-(1.1-dimethylethylh 

A solution of 7'(1.1-dimethylethyO-2,3-t>enzofurandione (1.0 g. 5 mmol) and 4-{2-(3.4-dimethoxyphenyl}- 
ethyljbenzenamine (1.0 g, 4 mmol) in 10 ml of dichloromethane Is stirred at room temperature for 48 hours. 
The solvent is evaporated and the rissldue crystallized from ether/hexane. Recrystallizatton from acetonitrile 
gave the pure pnxluct. (1i) g) mp 143-144»C. 

EXAMPLE 55 

I^4-[2-(3.4<iihydroxyphenyl)ethyllphenylh3K1Jsiimethyl^ 

A mixture of 7-(1.l-dimethylethyO-2.3-benzofurandione (3.7 g, 18 mmoles) and 4-[2-(4-amtno|:^nylh 
ethyQ-l^-benzenedloi (3.4 g. 15 mmoles) in 30 ml of dichtoromethane is stirred at room temperahire for 24 
hours* The solution Is cfihited with ether and filtered. The flllrate is evaporated under reduced pressure to 
leave tiie product as a syrup which eventually crystallizes. Recrystallization from ether/pet ether gave the 
pure product (2.0 g) mp 138-149'C. 

The compcHjnds in fables 4 and 5 are prepared by the method desaibed in Bcample 53. 
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TABLE 4 



A compound of Pormula I Wherein y is two, b is 
5 one, and Rj is hydrogen, amd R5 and R5 are as shown. 



Exan^le 



R5 



R6 



lap *C 



Yield % 



Recrystallization 
Solvent 



10 



IS 



56 



57 



3-Cl 



H 



4-Cl 



4-Cl 



138-140 



145-146 



67 



69 



Tetrahydrof uran/ 
acetonitrile 

Tetrahydrof uran/ 
acetonitrile 
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TABLE 5 








Example 


1 Compound 


1 rap 


Description 


25 
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[ 3 -chioro-NT-C 4-C 2- ( 3 , 4- 
I dihydroxyphenyl ) ethylj-* 
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Deep yellow 
1 solid 


30 




1 phenyl ]-6-hydroxy-2 , 4- 
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1 3-chloro-tr-C 4-C 2- ( 3 , 4- 
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[Fluffy off- 


3S 




1 dlmethoxypheny 1 ) ethy 
[ phenyl J-6-liydroxy-2 , 4- 
1 dimethyl- a<-oxo«-behzene-» 




1 white solid 


40 




1 acetamlde 








60 


1 B-chlorp-H-C 4-C 2- ( 3 , 4- 
I dimethoxyphenyl ) ethy]- 


1125 


lYellow 
1 solid 


46 




1 phenyl 3-2-hydro.xy- a-oxo- 










1 benzenacetamide 







The preparation of 2,3-benzofurandlond, 5-chloro-4,6-<fimethyl is analogous to that descrit)ed by R. 
Sto!le and E. Knebel Ber. 59, 1216 (1921). 

The usefulness of tlie compounds of the present invention as inhlUtors of Gpoxygenase enzyme or 
antagonists cif leukotriene or other related Iwodiemical actions is demonstrated by their effectiveness in 
various standard pharmacological test procedures: A descnption of each procedure follows- 
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Human Leukocyte Lipoxygenase. Asisay (LDA*H) . * 

Whole blood is collected from normaf volunteers and spun in a refrigerated centrifuge for four minutes 
at 1-6*C at 3800 g. The buffy coat is manually separated and washed twice with chilled 0.83% NH^CI and 

5 centrifuged at 1000 RPM for ten minutes at The white cell is suspended in culture media-EMEM 
supplemented with 6% Agamma human serum, tridne buffer, and neomycin and recentrifuged at 1000 g to 
yield a pellet containing the leukocytes used for the preparation of the acetone pentane powder. 

The acetone-oentane oowder is prepared utilizing a modification of the procedure reported for human 
platelet fipbxygenase/See Sieget, et al. Arachidoriate Metabolism via Lipoxygenase and 12-L-hydroperoxy- 

70 5-Bcostetraehoic acid Peroxidase Sensitive to Antiinflammatory Drugs. Proc. NatL Acad. Sd^ USA 77:308, 
1980 and D.P. Wallach and V.R. Brown, a novel Preparation of Human Platelet Lipoxygenase, Biochem. 
Bioohvs. Acta. 663:361. 1981. Buffy coat prepared above is resuspended in 5*7 volumes of cold 0.1 M Tris 
buffer, pH 7 A containing 0.154 M NaCL The suspension is centrifuged at 13.300 g for ten minutes at 4*C. 
The resultant pellet was retained* resuspended in five volumes of cold acetone, recentrifuged at 13.300 g 

75 and resuspended in five volumes of cold pentane. The pentane suspension is centrifuged for ten minutes at 
13.300 g to give a pellet which is dried in the cold under vacuum with periodic pulverization. The dry 
powder is stable for several weeks when stored at-88*C. 

Enzyme stock solution is prepared in the f6lk>w?ng manner. At>out 15 mg of the acetone*pentane 
powder is suspended in 4 ml of cold tris buffer (0.1 M, pH 7.4). allowed to stand for five minutes, and 

20 homogenized thoroughly. The homogenate is sonicated three times for 15 seconds each time, diluted to 7 
ml with cold tris buffer (0:1 M. pH 7.4). and centrifuged at 4*C for 60 minutes at 13,300 g. The supematant 
is retained and diluted to a total of 10 ml with cold tris buffer (0.1 M, pH 7.4) to give the stock enzyme 
solution. Additional dilutions of 2-50 fold are done as necessary to locate optimal enzyme reaction rate in 
the assay described betow. 

25 Substrate solution is prepared at 100 uM or 1.0 uM concentrations of arachidonic acid or linoleic acid 
in 0.1 M tris buffer. pH 9.0 containing 20% ethanoL 

The enzyme reaction is followed spectrophotometrically by the appearance of a conjugated diene 
product at 234 nm. The reaction is monitored at 24'C using a Gilford Model 2600 spectrophotometer Each 
assay had a total volume of. 1.0 ml and contained substrate, tris buffer (0.1 M, pH 9.0). 2% ethanol. and 

3a sufficteht enzyme to give an easily measurable initial rate of reaction. The effects of inhibitors on the 
reaction are compared with control reactions run under indentlcal conditions. Routinely, each compounds of 
the present invention is incubated with the enzyme for five minutes prior to addition of substrate to initiate 
the reaction. Inhibition expressed as ICsa as molar concentration of the compound required to reduce 
reaction rate to 50% controL 

55 ■ 

To Evaluate the Effect of Each Compounds as a 5-Upoxygenase Inhibitor in Comparison to Standard 
Reference Agents in Human Leukocytes (5L0A1) 

The purpose of this assay is to evaluate the activity of each compound as an inhibitor of human 
leukocyte 6-lipoxygenase. 

Arachidonic add arid caldum k)nophor6 A23187 are obtained from Sigma (St Louis, MO). Silica gel 
plates, GF are obtained from Analtech (Newaric, DE). Arachidonic add, (1 •'*(;)' and 5-HETE CH), 5 (S)- 
hydroxy-6-trans. 8,11.14-ds eicosatetraenoic add, are obtained from New England Nudear (Boston, MA). 
Six percent Oextran-70 In 0.9% NaQ is obtained from Cutter Labs (Bericeley. CA). 



Preparation of Leukocytes 

Fresh blood from normal adult men who had not received any drugs for at least the previous five days 
is obtained by tiie Community Research (Mnic (WUPD) using venipuncture and. collected into heparirtzed 
vacuotainer tubes. To every 100 ml of pooled blood is added 25 ml of dextran solution (6% dextran -70 in 
0.9% sodium chloride containing 3% dextrose) and tfits Is mbced genUy in a plastic cylinder. The mixture Is 
left to stand at room temperature for at least 90 minutes. The upper layer which is rich in leukocytes and 
platelets is tfien carefuUy decanted into 50 ml plastic tubes and centrifuged at about 100 x g for eight 
minutes in an lEC cwtrifuge and rotor number 2^ (about 600 rpm>). The supematant fluid is discarded and 
the pellet is resu^nded in 10 ml of 0.87% ammonium chloride for exactly two minutes. This procedure is 
to tyse completely omtaminating red bkxxl cells. Leukocytes are then separated by centrifugatidii fdf trni . 
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minutes. The pellet is washed three times by suspension in 20 ml PBS (sodium chloride, 7.1 g: Na2HP04, 
1.15 g; KH,P04, 02 g. and KCI, 02 g/L) and centrifuged as before. The final pellet is suspended in PBS 
containing 0.87 mM CaClt. Viability of the cells is then checked using trypan blue exclusion method and is 
found to be over 90%. 

5 

5-Upoxygenase Enzyme Assay 

Leukocyte cells in suspension (0.98 ml) are incubated with or without test compounds for five minutes 
10 at 37' C in a shaking water bath. At this time at 17 ul mixture is prepared per 1 ml of cell suspension: 100 
mM arachidonic acid. 1 ul, 0.05 uCi •*C-arachidonic add in 5 ul: 1 mM calcium lonophore A23187, 10 ul - 
(1). This mixture is added and the incubation continued for five minutes. The reaction Is stopped by adding 
four volumes of absolute ethanol and the mixture is kept in ice for 30 minutes. The floculated precipitate is 
separated by centrifugation at atx)ut 37,000 x g for 20 minutes (Beckman Instruments rotor number 40). The' . 
15 alcohol extract is taken to dryness under a stream of nitrogen and the residue is dissolved in 100-200 ul 
absolute ethanol. At the time any turt)idity is removed by centrifugation. An aliquot (25*50 ul) is applied onto 
20 X 20 cm silica gel TLC plate and developed using the following solvent system: diethyl ether« petroleum 
ether (20 -40'C), acetic acid (50:50: 1 v/v). Zones of 1 cm apart are scraped from the TLC plate and 
. transferred to mini-vials. Methanol (0.5 ml) is added to dissolve the radioactivity adsort>ed to the silica gel 
20 and sdntJilatton fluid (H.P., Beckman). 5 ml is then added and vials are counted in a liquid sdntiliation 
counter. A sample of 'H-5-HETE is applied and used for the identification of the formed 5-HETE. Total 
radioactivity In the test as well as the control samples are nonnaltzed and the amount of 5-HEtE present is 
cateuiated accordingly. 

ICm values aire defined as the concentrations of test agents which caused a 50% inhibition of the 
2S formation of 5-HETE as compared to control and are determined by inspection of the concentration- 
response curves. 

5-Upoxygenase Assay Using Isolated Human Leukocytes (5L0At) 

The formation of 5-HETE in human leukocytes Is considered a nneasure of 5-llpoxygenase activity. The 
protocol is described in the following. 

Fresh heparinized or EDTA treated human bkxxl is mixed with 6% dextran-3% dextrose in isotonic 
saline in the ratk» 025 ml dextran solution per 1.0 ml blood. After mixing the blood Is allowed to sit at room 
35 temperature for about 90 minutes while the RBCTs settle. During this period, the plasnui is removed with a 
plastic pipette to nalgens tubes. 

The plasma is centrifuged at 800 rpm (125 kg) on the Beckman Td-b refrigerated centrifuge to remove 
the platelets (which remain in the supernatant). The pellet consisting of leukocytes and erythrocytes, is 
treated with 10 ml 0.87% ammonium chloride at room temperature for four minutes, lysing the red cells. At 
40 the end of four minutes the cells are diluted with a 2x volume of phosji^e buffered saillne, pH 7,4. and 
centrifuged for ten minutes. The cells aire washed three times with the phosphate buffered saline. Any of the 
. pelleted cell matter which is not easily resuspended is discarded during the washings -the material contalris 
platelets (12-llpoxygenas6 activity). 

After washing, the cells are resuspended in phosphate txjff ered saline containing 1.0 mM caldum and 
45 0.5 mM magnesium. After counting the cells are diluted to 1.5-2.0 x 10' leukocytes per millimeter. 

To each polypropylene reacdon tut>e is added 0.48 ml leukocytes in Ca-Mg phosphate txiffered saline. 
pH 7.4: 1-5 ul test compound dissolved in DMSO and buffen or DMSO for control tubes. 
The tut>es pretncut>ate at 37*C for five minutes. 

The reaction is started by adding 20 ul <rf tfie foliowtng, 0.5 ul 20 mM arachidonic add rfinal 
50 concentration - 20 um: 1 ul 5 mM caldum ionophore.A23ia7 -final concentration » 10 urn; and 18.5 ul 
buffer. 

The reaction proceeds for live nUhutes. then is stopped by adding 0.5 ml 0.5 mM ice cold Tris buffer. 
pH 8.0. The tubes are chilled on tee for ten minutes and then extracted three times with a total of 3.5 ml 
ethyl acetate (3.0 ml removed). 
55 Ther tubes can be stored at this point For extencted storage, the tut>es shodd be filled with nitrogen. 

The ethyl acetate is evaporated with a SorvaO Speed-Vac The re^ue is dissolved in ethanol. The 
tubes can also be stored at this point at •20*'C under nitrogen. 

A portion of the ethanol solution Is Injected into the HPLC system fdr 5-HETE quanfitation. 
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TO 



TTie HPLC system consists of Hewlett-Packard 1040A UV spectrophotometry system with an HP85 
computer* Injections are made automatically with a Waters WISP 7lpB. The pump is a Spectra Physics 
SP8700. Peaks are measured with a Hewlett Packard 3390A integrator. Ah RP C-18 column is used- The 
solvent system is isocrafic: the solvent is 70% methanol and 30% 0.01 M sodium acetate, pH 5.7, pumped 
at 1.0 ml/min. The flow is monitored at 235 nm for 5-HETE quantitation. Using a 15 cm Alltech Nucleosil O 
18 5 uM column provides for a sample turnaround time of atXHJt 16 minutes. 

ICso is calculated as the amount of test agent that causes 50% Inhibition of the formation of 5-HETE 
. relative to the control. 

When tested by the above descnl^ed procedures and shown by the notations of the acronym for eadt 
test various compounds of the Fbnnula 1 as defined above indicated activity at the highest dose tested as 
shown In Table 6, . 
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TABLE 6 (Cont'd) 
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Cohcen-bration (M) 
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Example 43 
5L0A 



Exanple 51 
5LOA 



Example 42 
5LOA2 



Concentration ( M ) 



5.30 E -6 



1.11 E -5 



5.00 E -6 
2.00 E -5 



% Inhibition 



50.0 IC50 



50.0 rC50 



21.1 
30.9 



*The notation E -nximber means "X io""^o-". 

Accordingly, the present invention also includes a pharmaceutical composition for treating one of the 
above diseases of conditions comprising an antidtsease or anticbndition effective amount of a compound of 
the Formula f as defined above togetiier with a pharmaceutically acceptable carrier. 

For preparing pharmaceutical compositions from the compounds described by tfiis invention, inert, 
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations include powders, 
tablets, dispersible granules, capsules, cachets, and suppositories. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubllizers. lubricants, suspending agents, 
biifiders or tablet disintegrating agents; it can also be encapsulating material. In powders, the carrier Is a 
finely divided solid which is in admixture with the finely divided active compound. In tfie tablet the active 
compoiind is mixed with carrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. The powders and tablets preferably contain from 5 or 10 to atx)ut 
70 percent of the active ingredient. Suitable solid carriers are magnesium cart)onate, magnesium stearate, 
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth. methylcellulose. sodium carboxymetiiylcel- 
lulose, a low melting wax. cocoa tHJtter, and the like. The term "preparation" is intended to include the 
fonnulation of the active compound wfth encapsulating materiial as canler providing a capsule in whtch the 
active component (with or witiiout otiier camers) is sun-ounded by carrier, which is tiius in association with 
it Similarly, cachets are included. Tablets, pbwders, cachets, and. capsules can be used as solid dosage 
forms suitable for oral administration. 

For preparing suppositorieis. a low meHing wax such as a mixture of fatty add glycerides or cocoa 
butter is first melted, and the active ingredient is dispersed homogeneously therein as by stirring. The 
molten homogeneous mixture is then poured into convenient sized molds, allowed to cool and thereby to 
solidify. 

Liquid fomn preparations Include solutions, suspensions, and emulsions^ As an example may be 
mentioned water or water propylene giycol solutions for parenteral injection. Liquid preparations can also be 
formulated in solution in aqueous pdyettiylene glycol solution. Aqueous solutions suitable for oral use can 
be prepared by dissolving ttie active compment in water and adding suitat>le colprants, flavors, stabifiang 
and^ttiickerting agents as dedred Aqueous suspensions suitable for oral use can be made by dispersing 
the finely dWUied active component in water with viscous material. i.e.. natural or synthetic gums, resins, 
metiiylcellulose, sodium cartx)xymettiylceiluiose, and other well-known suspending agents. 

Also included are soUd form preparations which are intended to be converted, shortiy before use, to 
liquid form preparations for eitii^ oral or parerrteral administration. Such nqiiid forms include solutions, 
su^nsions,rdnd emulsions. These particular solid form preparations are most convensentiy provided in unit 
dose form and as sudi are used to provide a single Bqiid dosage imit Alternately, sufficient sofid may be 
provided so ttet after ccmver^on to Equid form, multiple Individual Gquid doses may be obtained by 
measuring predetermmed volumes of the fiqidd form preparation as with a syringe, teaspoon, or other 
volumetric container. When multiple Itqind doses are so prepared, it is preferred to m^ntain ffie urtused 
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portion of said fiquid doses at low temperature (i.e.. under refrigeration) in order to retard possible 
decompositibn. The solid form preparations intended to be converted to fiquid form may contain, in addition 
to the active material, flavorants, colorants, stabilizers, buffers, artificial and natural sweeteners, dispersants. 
thickeners, solubifizing agents, and the like. The iiqufd utilized for preparing the liquid form preparation may 

5 be water, isotonic water, ethanof. glycerine, propylene glycol, and the fike as well as mixtures thereof. 
Naturally, the liquid utifized will be chosen with regard to the route oif administration, for example, liquid 
preparations containing large amounts of ethanol are not suitable for parenteral use. 

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is 
subdivided into unit doses containing appropriate quantities of the active component The unit dosage form ' 

to can be a packaged preparation, the package containing discrete quantities of preparation, for exampte. 
packeted tablets, capsules, and powders in vials or ampoules. The unit dosage form can also be a capsule, 
cachet, or tablet itself or it can be the appropriate number of any of tiiese in packaged form. 

The quantity of active compound In a unit dose of preparation may t>e varied or adjusted from 10 mg to 
2 g preferably to 10 to 500 mg according to tiie particular application and the potency of the active 

15 ingredient The compositions can. if desired, also contain other compatible therapeutic agents. 

In therapeutic use as described atx>ve, the dosages may be varied depending upon tiie requirements of 
the patient the severity of the condition being treated, and the compound being emptoyed. Determination of 
the proper dosage for a particular situation is witi^in the skill of the art Generally, treatment is initiated with 
smaller dosages which are less than tiie optimum dose of ttie compound. Thereafter the dosage is 

20 increased by sriiall increments until the optimum effect under the circumstances is reached. For conve- 
nience, the total daily dosage may be divided and administered, in portions during the day if desired. 
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SCHEME V 




wherein y » 2 
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Claims 

1 . A compound having the general Formula I 

2S 



30 




.1 



3S and pharmaceutically acceptable salts thereof, wherein y is one or two; b is zero, one. two, three, or four; R, 
is selected from a group consisting of alkyl of from one to four cartoons, inclusive; aikoxy of from one to four 
cartjons, inclusive; thioalkoxy of from one to four carbon atoms, inclusive; cariX)alkoxy of from two to four 
cartoons. Inclusive; alkanoyl of from one to four carbons; phenyl; hydroxy; halogen; hydrogen; nitro; amino; 
mono-and dl-alkylamino having each alkyl the same or different and of from one to four cartx)ns, inclusive; 

40 carbalkoxyamido, of from one to four carbons. Inclusive; alkylsulfinyl of from one to four cartwns, inclusive; 
alkylsulfonyl of from one to four cart)ons. inclusive; and when b is one, then R, may be -(CHsCHmHsCH)- 
taken together with an adjacent ring carbwi to fonm a tienzo radical; Rs is hydrogen; hak^gen; alkyl of from 
one to four cartxDns. induce; aikoxy of from one to four carbons, indusive; carbaikoxy of from two to four 
carbons, indusive; hydroxy; halogen; or -(CH»CI+<3H=CH)-taken together with adjacent carbons to form a 

45 benzo radical; R« is alkyl of from six to twenty carbons. -CH = CH-R*. -{CH,)„COR«. or -(eH,)o-R« wherein n is 
zero to four, inclusive; and R4 is (^enyl, unsubstftuted or substituted at the two through six positions by 
lower aikoxy cart^onyl; carboaIkoxy« having aikoxy of from one to four carbons, indusive; alkyl of from one 
to four carbons; aikoxy. or tfiioaflcoxy of from one to four carbons, indusive; phenalkoxy of from om to four 
cart)ons induce in tt^ aikoxy group; amino, monoalkyi aid <fialkyl amino having the alkyf of from one to 
: 50 four cartx)ns. indusive; alkartoylamino of from two to six carbons, indusive: carboxyb t>enzo: liatogm; . 
hydroxy; alkyldtoxy of from one to four cart^oris, inclusive; hydroxyaikyt of from one to four caitx)ns. 
* indui^e; alkanoyl of from one to four carbons, inclusive; nftro. alkanesulfbnamido of frorh one to four 
cart)oris. indusive; X Is hydrogen or lower alkyt of from one to four c«^^ 

2. Compouruls accorcfirtg to Claim 1 and pharmaceutically acceptable salts thereof, wtierein y is one or 

55 two; b is zero. one. or two; R, is hydrogen, halogen, nitro, hydroxy, amino, phenyl, straight or branched 
chained aikyi of from one to four carbons, indusive. aikoxy of from one to four carbons, indusive, or - 
(CH=CH-OI=CHHaken together with acflacwt ring cartxms to form a benzo radfcal; R, is hydrogen or 
hatogen; is hafogan; alkyl of from six to twenty csrtmis; or •(Qi,)Q-R« wHerein.n is two; and R« is phenyl. 
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iinsiibstituted or substituted at the two through six positions by halogen; hydroxy; phenyl; alkoxy of from 
one to four cartwns. inclusive; carboxyl: alkylsiloxy of from one ta four carbons, inclusive; benryloxy; X is 
hydrogen or lower alkyi of from one to four cartx^ns, inclusive. 

3. N-[442-(3.4-Dimethoxyphenyl)ethyl]phenylh2-hydroxynr^xo4)en2eneacei^ 

4. N-[4^2-(3>Dlhydroxyphenyiyethyl]phenylh2-hydroxy-a-oxo-benzeneacela^ 

5. N-I4-[2-{3.4-D1hydroxyphenyl)ethyl]phenyl}-2-hydroxyben2amide. 

6. N-C4-{2*(3,4-Dlhydroxyphenyl)ethyllphenyll-2-hydroxy4-methylben2amide. 
7;N-[4^2'^,4^)iliydrbxyphenyl)ethyl]phenylh3K1^ 

8. N-[442-(3,4-Dihydroxyphenyl)ethyl]phenylh2-hydroxy-4-methoxybenzamide. 

9. fH4-{2-{3.4-Dihydroxyphenyl)ethyllphenyll-2-hydroxy-N,4-dimethylben2amide. 

10. A process for the preparatibn of compounds according to Claims 1 to 9 which comprises reacting a 
compound of gjdneral Formula II 



(R 




II 



wherein R„ b, and y are as defined above and R is tower alkyI or phenyl; with a compound of general 
Formula III 




III 



wherein X. R$» and R« are as defined above, to obtain the compound having the Formula I as defined atx)ve. 

11. A pharmaceutical composition comprising a therapeutically effective amount pf a compound 
according to Claims 1 to 9 for the treatment of allergies or immunolnflammatory conditions in mammals. > 

Claims for the following Contracting States: AT; ES; 6R 

1. A process for the preparation of a compound having the general Formula I 




I 



and pharmaceutically acceptable salts thereof, wherein y is one or two; b is zero. one. two, three, or four; R, 
is selected from a group consisting of aikyi of from one to four cartx>r)s. indusrve; alkoxy of from one to four 
cart}ons. induce; thioalkoxy of from one to four caxbon atoms, inclusfve; cart>oalkoxy of from two to four 
cartxms. inclusive; alkanoyi of from one to four qdx>ns; phenyl; hydroxy; hatogen; hydrogen: nitro; amino: 
mono-and (fi-alkytamino having each aOcyl this sanne or different arxi of from one to four cartx>ns, inclusive; 
cart)alkoxyamkto. of frbm one to four cartxMis. inclusive; alkylsutfinyl of from one to four cartx)ns, inclusive; 
alkylsuifonyl of from one to four cartx)ns. inclusive: and vrh^ b is one. then R, may be -<CH=CH- 
CH^CHHaken together with an adjacent ring cart)on to form a benzo ratficai; R» is hydrogen; halogen; alkyI 
of from one to four cartons, inclusive; aflcoxy of from one to four carbons, indusive; caitialkoxy of from two 
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to four carbons, inclusive: hydi-oxy; halogen; or •(CH-CH-CH=CH)-taken together with adjacent carbons to 
fonm a benzo radical; R* is alkyi of from six to twenty, carbons, -CHrCH-FU. -(CH,)«C0R4. or -{CHJn-R. 
Wherein n is zero to four, inclusive: and R4 is phenyl, unsubstituted or substituted at the two through six 
positions by lower alkoxy cartx)nyl; cart>oalkoxy, having alkoxy of from one to four cartx^ns. inclusive: alkyl 

5 of from one to four carbons; alkoxy. or thioalkoxy of from one to four cartx)ns, inclusive; phenalkoxy of from 
one to four cart>ons inclusive in the alkoxy group; arhino, monoalkyl and dialkyi amino having the alkyl of 
from one to four carbons, inclusive; alkanoylamino of from two to six cartjons, inclusive: carboxyl; benzo: 
halogen; hydroxy; alkyisitoxy of from one to four carbons, inclusive; hydroxyalkyi of from one to four 
carbons, inclusive; alkanoyl of from one to four cart>on$. inclu^ve: nitro. alkanesulfonamido of from one to 

70 four carbons, inclusive; X is hydrogen or lower alkyl of from one to four carbons, inclusive; which comprises 
reacting a compound of general Formula II 



75 

(R 




20 

wherein Rt. b, and y are as defined above and R is tower alkyl or phenyl; with a compound of general 
FbnmulalH 




III 



00 

wherein X. Rs. and R« are as defined atjove, to obtain the compound having the Formula I as defined al>ove. 

2. A process according to Claim 1 for the preparation of compounds of general Fbnnula 1 and 
phannaceutically acceptable salts thereof, wherein y is one or two: b is zero, one, or two; Ri is hydrogen^ 

35 iiaiogen, nitro. hydroxy, aniino. phenyl, straight or branched chained alkyl of from one to four carix>ns. 
inclusive, alkoxy of from one to four carbons, inclusive, or •{GH=CH-CH=CH)-taken together with adjacent 
ring carbons to form a benzo radical: R» is hydrogeri or halogen: R« is halogen; alkyl of from ^x to twenty 
cartoons; or *(CH,)„*R« wherein n is two; and R4 is phenyl, unsubstituted or substituted at the two through six 
positions by halogen; hydroxy: phenyl; alkoxy of froni one to four carbons, inclusive; carboxyl; alkylsiloxy of 

40 from one to four cartxsns. inclusive; benzyioxy; X Is hydrogen or tower alkyl of from one to four cartx)ns, 
inclusive. 

3. A process according to Claim^ 1 for the preparatton of N-[4-(2-(3.4-dimeth6xyphenyl)ethylt)henyl)-2- 
hydroxy-of-oxo-benzeneacetamide. 

4. A process according to Claim 1 for the preparation of N-£4-[2-(3.4-dihydroxyphenyl)ethyl]phenyll-2- 
45 hydroxy-oKxxb-benzeneacetamide. 

5. A process according to Claim 1 for the preparation of ^H4^2H3•4<fihydroxyphenyl)ethylB)henyl^2- 
hydroxy-fc)enzamide. 

6. A process accorcfing to Claim 1 for the preparation of N-[4-[2-(3.4-dihydroxyphenyl)ethyli3henylh2- 
hydroxy-4-meaTylbenzamide, 

sa . 7. A process according to Claim 1 for the preparation of rHM2K3,4-dihydroxyphenyI)ethyl]phenyQ-3- 
(1 .1-d]methylethyl)-24)ydroxynr<ixo4)enzeneacetan^ 

8. A process according to Oaim 1 for ^e preparation of N-(4-[2-(3;4-dihydroxyphenyi)6ttiyl]phenyq-2* 
hydrpxy-4-methoxybenzamide. • 

9. A process according to Claim 1 for the preparation of fH^2-(3.4-<Shydroxyphenyl)ethyf^enylh2- 
^ hydrQxy-N,4-dimethylbenzarnide. . 
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